Blattella germanica (L.) cockroaches are gregarious during their resting period. Binary choice tests with groups of larvae indicated a strong tendency to aggregate on a single resting site. This was observed even when all sites were identical or when larvae came from either one or two strains. Previous results showed that gregarious behaviour is mainly based on recognition of cuticular hydrocarbons characterizing strain odour and that larvae prefer their own strain odour to that of another strain. Nevertheless, when groups in tests came from two different strains and had the choice between their two strain odours, they aggregated on only one of the sites. A mathematical model relying on a minimum number of functioning rules was devised to reproduce these experimental collective responses. The model is based on a fundamental parameter representing individual variation in the resting period on a given site in relation to the number of individuals on that site. Taking only this parameter into account, the model predicted that different strains are able to aggregate on the same site despite a weak interstrain interattraction parameter. Blattella germanica is thus an interesting biological model to investigate different aspects of aggregation and interindividual recognition.
Blattella germanica (L.) cockroaches are gregarious during their resting period. Binary choice tests with groups of larvae indicated a strong tendency to aggregate on a single resting site. This was observed even when all sites were identical or when larvae came from either one or two strains. Previous results showed that gregarious behaviour is mainly based on recognition of cuticular hydrocarbons characterizing strain odour and that larvae prefer their own strain odour to that of another strain. Nevertheless, when groups in tests came from two different strains and had the choice between their two strain odours, they aggregated on only one of the sites. A mathematical model relying on a minimum number of functioning rules was devised to reproduce these experimental collective responses. The model is based on a fundamental parameter representing individual variation in the resting period on a given site in relation to the number of individuals on that site. Taking only this parameter into account, the model predicted that different strains are able to aggregate on the same site despite a weak interstrain interattraction parameter. Blattella germanica is thus an interesting biological model to investigate different aspects of aggregation and interindividual recognition. Spatial distribution of individuals is an important subject in many fields because it determines the level of interactions between individuals, and more generally the structuring as well as the organization of populations (Okubo 1980) . In many species, individuals form groups and local population density is higher in some areas in relation to surroundings (Southwood 1966) . The spatial and temporal cohesion of such groups of individuals, as well as their complexity and diversity of the clustering phenomenon, has been explained in various ways. Ecologists stress the importance of environmental stimuli (Southwood 1966), whereas ethologists stress existing relationships between group members (Ledoux 1945; Grassé 1952 ). An aggregation may form by the attraction of individuals to the same environmental stimulus (Hamner & Schneider 1986; Stocker 1999) , or by mutual attraction between group members (Allee 1931; Okubo 1980; Parrish & Edelstein-Keshet 1999) . Social aggregations that involve interindividual attraction necessitate information transfer. Rules governing individual movements within an aggregation and the emergent properties or 'group behaviour' are not easily understood (Parrish & Hamner 1997) .
The study of proximal causes, that is, the mechanisms involved in group formation, can benefit from concepts of self-organization (Deneubourg & Goss 1989; Bonabeau et al. 1997; Camazine et al. 2001) . Detailed information on how aggregations form would lead to a better understanding of why they form and how selection acts on mechanisms that increase individual fitness and thereby the inclusive fitness of the group (Pulliam & Caraco 1984) . These groups find their origin and their cohesion in the attraction between individuals: group members are then the source of attraction (Camazine et al. 2001) . In most situations, the behaviour of the group as such is considered as an emergent process that arises from attractions between the individuals of a group and between the individuals and their immediate environment (Camazine et al. 2001) . Modelling allows the testing of some rules of association based on minimal hypotheses and so helps to verify whether results of computer-generated simulations answer the same rules of association as the observed animal aggregations (Camazine et al. 2001 ).
